This paper estimates the e¤ect of television on fertility choices in Brazil, where soap operas portray families that are much smaller than in reality. We exploit di¤erences in the timing of entry into di¤erent markets of Rede Globo, the main novela producer. Using Census data for 1970-1991, we …nd that women living in areas covered by Globo have signi…cantly lower fertility. The e¤ect is strongest for women of lower socioeconomic status and for women in the central and late phases of their fertility cycle, consistent with stopping behavior. The result is robust to placebo treatments and does not appear to be driven by selection in Globo entry. We provide suggestive evidence that novelas -and not just television-a¤ected individual choices, based on children naming patterns and on novela content.
Introduction
In the early 1990s, after more than thirty years of expansion of basic schooling, over 50% of 15 with highest audience between 1965 and 1999 reveals that 72 percent of the main female characters (age 50 and lower) had no children at all, and 21 percent had only one child. This is in marked contrast with the prevalent fertility rates in Brazilian society over the same period.
To identify the e¤ects on fertility of exposure to this kind of family values, we exploit information on the timing of Globo entry into di¤erent areas. Our key independent variable is a dummy that captures whether an area receives the Globo signal in a given year, and is constructed from information on the location and radial reach of Globo broadcasting and retransmitting stations in every year.
To measure fertility we use individual level data from the 1991 Census and build a retrospective history of births over the period 1979-1991 for women aged 15 to 49. We estimate the likelihood that a woman gives birth in a given year as a function of the availability of Globo signal in the area where the woman lives, plus time varying controls, area and time …xed e¤ects. Ceteris paribus, Globo coverage is associated with a decrease in the probability of giving birth of :5 percentage points, which is 5 percent of the mean. The magnitude of this e¤ect is comparable to that associated with an increase of 1:6 years in women's education.
The (negative) e¤ect of Globo exposure is stronger for households with lower education and wealth, as one would expect given that these households are relatively less likely to get information from written sources or to interact with peers that have small family sizes. There is also considerable heterogeneity along the age dimension. Interestingly, the e¤ect of Globo coverage is insigni…cant for women aged 15-24, and is quantitatively larger and signi…cant for women aged 25-34 (a decrease of 6 percent of the mean probability of giving birth for this age group) and for women aged 35-44 (a decrease of 11 percent of the mean). This is consistent with the demographic literature on Brazil, which has highlighted how the decline in fertility occurred mainly through the stopping of childbearing and not through delaying …rst births.
The decade between 1980 and 1991 was the period of most rapid expansion of the Globo network: the fraction of women reached by the Globo signal rose from :45 in 1980 to :92 in 1991. Our estimates suggest that, ceteris paribus, this expansion can account for about 7 percent of the reduction in the probability of giving birth over this period, which declined from :11 in 1980 to :08 in 1991 for women in our sample.
In the last part of the paper we discuss the extent to which these results may be interpreted as related to television viewing per se, or also to the type of programs (novelas) broadcast by Globo. We …nd evidence consistent with the idea that novelas did play a role in family decisions, including those related to fertility. Our …rst piece of evidence comes from naming patterns among school aged children. Using administrative data on a random sample of AMCs, we …nd that the parents living in areas that are reached by Globo are signi…cantly more likely to name their children after the main characters of novelas aired in the year in which the children are born. In particular, we estimate the probability that the twenty most popular names chosen by parents for their newborns in a given metropolitan area include one or more names of the main characters of novelas aired in the year in which the child was born. This probability is 33 percent if the area where parents lived received the Globo signal and only 8:5 percent if it did not, a statistically signi…cant di¤erence. Since novela names tend to be very idiosyncratic in Brazil, we take this evidence as suggestive of a strong link between novela content and behavior.
Our second piece of evidence regarding the role of content exploits variation in novela plots across years, as well as variation in the potential extent of identi…cation between viewers and novelas' main characters. We …nd that decreases in fertility were stronger in years immediately following novelas that portrayed messages of upward social mobility, consistent with the desire to conform with behavior that leads to positive life outcomes. Also, we …nd that the e¤ect of Globo availability in any given year was stronger for women whose age was closer to that of the main female characters portrayed that year. This "frame salience" e¤ect suggests that Globo programming had an impact on fertility choices partly because it portrayed a reality with which Brazilian viewers could easily identify.
A key challenge for our identi…cation strategy is the possibility that Globo presence may be correlated with unobserved determinants of fertility. Because we employ area …xed e¤ects in all regressions, the relevant concern is whether Globo entry may be correlated with preexisting fertility trends. We address this issue in several ways. First, we regress fertility on a set of dummies going from 9 years before Globo entry to 9 years after. The results are displayed in …gure 4 (discussed below) and show that there is no decline in fertility before the year in which Globo enters, while fertility sharply declines one year after Globo enters. Second, using data from the 1970 Census we show that, after controlling for the same characteristics we use in our benchmark regression, the year of Globo entry is not correlated with the initial fertility level. Third, we conduct a series of placebo regressions and …nd that (i) future Globo entry in an area does not predict current fertility; (ii) randomly generated years of Globo entry do not predict fertility; and (iii) Globo presence in neighboring areas does not predict local fertility. Finally, as we discuss in section 6, our results on content exploit variation within area-year or across years in a way that is intrinsically non-monotonic, and it would be di¢ cult to explain those results as originating from trends.
Our paper is related to two strands of literature. The …rst is the literature on the determinants of fertility, with particular reference to the role of television in Latin America.
We shall not review this literature here, as we discuss it in section 2 in the context of Brazilian novelas. It should be observed that with respect to these contributions, which are mostly sociological and based on case studies, our work is the …rst attempt to identify a causal link with econometric techniques using a nationally representative dataset.
The second strand of literature relates to the e¤ects of the media on social and political outcomes. Some of this literature studies the role of newspapers and radio as mechanisms of accountability for politicians (Besley and Burgess, 2002; Stromberg, 2004) , and the e¤ects of the media on voters' behavior (Gentzkow, 2006; DellaVigna and Kaplan, 2007) . Other studies investigate the e¤ects of television on social -as opposed to political-behavior, in particular children's school performance (Gentzkow and Shapiro, 2008 ) and adults'participation in social activities and trust (Olken, 2009 ). Related to the topic of our paper, a recent contribution by Jensen and Oster (2009) estimates the impact that the entry of cable TV had on subjective measures of female autonomy, school enrollment and fertility. Our analysis di¤ers from theirs in two respects. The …rst is the breadth of the area and time period covered: Jensen and Oster use survey data on 180 rural villages in India for the years 2001-2003, we consider the universe of Brazil's municipal areas from the 1970s to the early 1990s. This allows us to look at the long run impact of TV viewing on fertility. At the same time, the Census data we use does not contain information on attitudes. The second di¤erence with respect to Jensen and Oster -and to most of the above cited literature-is that they do not exploit information on the content of media programs. Our results suggest that what matters is not only television viewing, but also viewing a set of programs (novelas) that contain certain messages and are framed in a way that makes it easy for the viewers to directly relate to the situations portrayed.
Two recent papers have explored the role of media content. 2 One is the paper by Dahl and DellaVigna (2009), who focus on the short run e¤ects of movie violence on crime. The second is the paper by Paluck (2009) who estimates the e¤ects on beliefs and norms of a radio soap opera featuring messages of intergroup tolerance in Rwanda. Our work shares a similar motivation as Paluck's, in that we are also interested in the possibility that media programs may become vehicles of development policy.
The remainder of the paper is organized as follows. In section 2 we provide some information on Brazilian novelas and on their main producer, Rede Globo. Sections 3 and 4 illustrate, respectively, our empirical strategy and the data. Section 5 contains our econometric results. Section 6 discusses the interpretation of our results in terms of TV exposure and media content. Finally, section 7 concludes.
Background on Brazilian novelas
Television has played a central role for the functioning and reproduction of contemporary Brazilian society, as well as in the process of articulating new behavioral patterns in the country (Faria and Potter, 1999) . In the span of three decades, exposure to television messages rose from zero to universal in urban areas and reached almost half of the households in rural areas. One of the reasons for the massive in ‡uence of television in the country is the strength of its oral tradition. In the early 1990s, after more than thirty years of expansion of basic schooling, adult literacy had reached only 80 percent. Ten years later, people with four or fewer years of schooling accounted for 39 percent of the adult population in the urban areas, and 73 percent in rural areas (Census 2000) . Another characteristic of the country that contributes to the impact of television is the high rate of geographical, occupational, and social mobility: in this context, television helps give a sense of belonging (Faria and Potter, 1999) . The e¤ect of television on values and attitudes is by no means con…ned to 2 Another paper that indirectly suggest a role of content, but in the form of advertising, is that of Baker and George (2010), who exploit the spread of television across markets in the US in the 1950s to show that advertising increased household debt for durable goods.
urban areas, but also reaches remote communities in the Amazon, inducing among other things a reorientation of beliefs on the role of women in society towards greater autonomy (Kottak, 1990 ).
Rede Globo
Television became a mass medium in Brazil earlier than in most developing countries. The military government in power in 1964 saw the potential of television as a tool for integrating the country, creating a national identity, developing markets and controlling political information. The military further encouraged the expansion of television by subsidizing credit for set sales and by promoting the growth of one speci…c network to encourage national production. Rede Globo, selected as the privileged partner, began functioning in 1965 and quickly became the leading national network. Today, Globo is the fourth biggest commercial network in the world, after ABC, CBS, and NBC, with a coverage of 98.4 percent of the municipalities in Brazil, reaching over 183 million Brazilians. 3 For the purpose of our identi…cation strategy, it is important to understand how the expansion of Rede Globo occurred. During the military regime of general Joao Baptista
Figueredo (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) , the concessions of television networks followed clientelistic, political and ideological criteria. The dictator had the absolute power to give licenses for radio and television stations. Although this law was changed to put the congress in charge of approving licenses, the clientelistic criterion was not abandoned (Lima, 2001) . The media played a central role for the military regime: as recognized by several authors, the regime put a strong emphasis on national integration and the media were a key vehicle for cultural, political and economic integration. During that period the association between the government and Rede
Globo was clear (Miguel, 2001 ). 
Fertility decline in Brazil
As mentioned in the Introduction, in a few decades fertility fell rapidly in Brazil, with the total fertility rate (TFR) declining by over 50% from 1970 to 1990. With the military government far more interested in populating remote areas to protect borders than in organizing and promoting family planning programs, Brazil has often been described as an ideal environment for exploring speci…c determinants of fertility decline.
A large demographic literature has examined the proximate determinants of fertility.
High rates of female sterilization have played a role as a main proximate determinant, along with increased use of the birth control pill (Merrick and Berquó 1983, Rutenberg et. al 1987) . The rank of sterilization as a preferred method of contraception is related to institutional policies encouraging the delivery of births by cesarean section as well as government propaganda in the late 1960s which warned of the dangers of the birth control pill. The role of abortion, illegal in Brazil, is less clear.
The timing of births over the life cycle has also been explored in detail. Changes in the starting age of fertility have been negligible, related both to relatively stable marital patterns as well as persistently high rates of adolescent fertility. An increased spacing of births has contributed to the overall decline, although the stopping of childbirth at younger ages has been found to be more important (Martine, 1996; Flores and Nuñez, 2003) . While the increase in education explored by Lam and Duryea (1999) can explain a large share of the overall decline, none of the aforementioned factors replicate the intertemporal and interspatial pace of the decline satisfactorily. Additionally, these studies typically do not address the underlying forces driving the higher demand for contraceptives or education.
Novelas and fertility
One of the ideas advanced in sociological and communication studies is that there may be a link between the di¤usion of television, and speci…cally of novelas, and fertility decline The …ndings of an experimental focus group discussion illustrate this point. Herzog (1994) asked the group subjects, adult women of middle and lower-class backgrounds, to portray the families that are more frequently displayed on television by using available photographs, drawings, and printed material. They asked the same subjects to portray the family of common people using the same material. The results were clear: television families are small, rich and happy; the families portrayed as common people are poor, contain more children and the faces reveal unhappiness.
To sum up, constant exposure to smaller, less burdened television families, may have created a preference for fewer children and greater sensitivity to the opportunity costs of raising children (Faria and Potter, 1999 ).
Empirical strategy
In this paper we test the above conjecture, originally advanced by the sociological literature.
We shall do so by combining information on fertility with information on the timing of Rede
Globo penetration in di¤erent areas of Brazil.
We estimate the probability that a woman gives birth in a given year as a function of individual controls and Globo presence. Using the 1991 Brazilian Census we build a retrospective history of a woman's fertility for the previous 12 years. We thus have 13 observations (years) for each woman in childbearing age. We estimate the following linear probability model:
where y ijt is equal to 1 if a woman i living in area j gives birth to a child in year t; G jt is a dummy equal to 1 if area j received the signal of Rede Globo at least one year prior to year t (to account for the length of pregnancy); X ijt is a set of time-varying controls at the individual and at the AMC level; j are AMC …xed e¤ects and t are year …xed e¤ects. By adding area …xed e¤ects ( j ) we control for time-invariant unobserved characteristics that a¤ect fertility and may also be correlated with the timing of Globo entry. The time dummies capture instead the secular (declining) trend in fertility that is common to all areas. Our identifying assumption is that, conditional on area and time …xed e¤ects and on the timevarying controls X ijt , the year of Globo entry is orthogonal to the error term. We shall test the plausibility of this assumption in section 5.2. In all regressions our standard errors are clustered by AMC.
We shall estimate (1) both for the full sample of women aged 15-49, and for di¤erent age brackets. We also test for the presence of heterogeneous e¤ects in the impact of Globo according to socioeconomic status and estimate the interacted speci…cation:
where x ijt is, alternatively, education and wealth.
We then consider if exposure to television during di¤erent periods of a woman's life leads di¤erent fertility outcomes. For this purpose, we modify our estimating equation as follows: 
where N
19 ijt
is the number of years woman i living in area j at time t was exposed to Globo programs during age 10-19, 20-29, and so on in 10-year brackets until age 40-49:
There are two potential sources of endogeneity in the timing of Globo entry into di¤erent locations. The …rst is that the Ministry of Telecommunications may have used selective criteria in awarding licenses. As we explained in section 2, the considerations underlying the Ministry's choices were mostly linked to patronage vis-a-vis in ‡uential Brazilian families, and with no obvious link to local fertility patterns. A second concern is that, because Globo is a commercial television, it may have chosen to enter wealthier locations …rst, as the latter would yield higher pro…ts from advertising. For this reason, in our regressions we control for education, wealth and for an "index of potential consumption"used by Globo to assess the attractiveness of new markets. Furthermore, we explicitly assess the potential selection on our variables of interest and conduct a number of falsi…cation tests.
We also test the robustness of our results to aggregating variables at the AMC level and using a di¤erent measure of fertility, i.e. the number of live births reported per woman.
Finally, in the last set of regressions we explore the extent to which our results can be linked to novela viewing rather than simply television viewing. We adopt two strategies.
First, we run ancillary regressions of the prevalence of novela characters' …rst names as a function of globo presence. Second, we estimate a modi…ed version of (2), where globo presence is interacted, alternatively, with two measures of how "appealing" novelas were in di¤erent years or for di¤erent women. One measure captures how close in age woman i is to the main female character of novelas broadcast in year t-1 (the lag accounts for the pregnancy period). Another measure is a dummy for whether at least one novela in t-1 had an explicit social mobility message.
Data

Fertility
For the main part of our analysis we rely on a dependent variable constructed from the 1991
Census. This is a dummy BIRTH ijt equal to 1 if woman i living in area j gave birth in year t, with t ranging from 1979 to 1991. As we show in …gure 1 below, this is the period over which the bulk of Globo's expansion occurred. 4 Due to the size of the original data, to estimate (1) we extract a 5% random sample from the 1991 Census. We restrict the sample to women aged 15 to 49. Each woman has a geographic identi…er that allows us to attribute her to the municipio where she lives. We do not actually use municipios but rather Minimally Comparable Areas (AMCs) as our spatial unit of analysis j because this is the smallest consistently de…ned geographic area provided by the Brazilian Statistical Institute.
The geographic borders of Brazil's approximately 5000 municipalities changed over time, while there are 3,659 consistently de…ned AMCs for each round of the Census.
The variable BIRTH ijt is not explicitly incorporated in the Census questionnaire, which only includes a question on the year of the last birth and on the total number of births a woman had. We therefore impute BIRTH ijt using the following procedure. For each woman in the age range 15-49, we know from the household roster which children of hers are living in the household. 5 We retain only children younger than 12, as this increases our con…dence that we measure all the births occurred in that time period. In fact in the Brazilian context it is extremely unlikely that a child leaves the mother's household before the age of 12. Given that the Census reports the age of all household members, we compute the year of birth of a child as the di¤erence between the year of the Census interview and the age of the child.
We thus recover every year in which a woman gave birth over the 12-year period before the Census. The mean of this variable is :094 (see Appendix Table A1 ).
The construction of the variable BIRTH ijt rests on the assumption that a woman's children do not leave the household before the age of 12. While we cannot rule out that this may occur in a small number of cases -which would lead us to underestimate fertility-we have checked the consistency of our method by comparing our imputed …gures with the answer to the Census question about the number of children currently alive for women younger than 25 . In fact, given their age, these are women whose children should all be in the household if our conjecture is correct. Our results indicate that our method is quite reliable: in 96 percent of the cases our imputed number of children exactly coincides with the number of births these women declare; in a remaining 3.5 percent of the cases we underestimate the number of children born by 1 unit.
From the Census we also take the following independent variables X ijt : age of the woman; stock of children up to year t; years of education of the household head and of the woman 6 ; a proxy for wealth constructed from durable goods ownership and access to basic services 7 ;
a dummy equal to one if the woman is married, a dummy for catholic religion, a dummy for rural residence and the number of doctors and nurses with a diploma per 1000 people. can be better estimated using a " ‡ow" variable like new births one year to the next as opposed to a "stock"variable across Census rounds, we focus on the results obtained using
Summary statistics for all variables are reported in Appendix Table A1 .
Rede Globo and novelas
Our second data source is information provided by Rede Globo on the year in which di¤erent areas got access to their programs. For each broadcasting or retransmitting station, we know the year and the location (latitude and longitude) where it was installed, as well as its radial reach in kilometers. This allows us to know which municipios where reached by the signal of any particular antenna and in which year they …rst started receiving the signal. We then match this information with the AMC corresponding to each municipio, and construct a variable Globo coverage jt equal to 1 if AMC j is within the signal radius of a Globo broadcasting or retransmitting station in year t, and 0 otherwise. 8 To account for a 9-months pregnancy delay, we require that the area received the signal for the …rst time in t-1 or before. 9 In an attempt to control for one of the possible determinants of Globo's entry strategy, we also include among the controls the "Index of Potential Consumption"(IPC) of each AMC for each year in our sample. This is an index estimated by the Instituto Target Pesquisas e Servicos de Marketing and used by Globo to measure the purchasing power of di¤erent 8 In order to minimize the error due to the fact that we attribute coverage to the entire municipal area,
we exclude from the sample the top 5% AMCs in size, and use for our regressions 3; 485 AMCs. The results are very similar when using the full sample. 9 Given that Census interviews were …elded between September and December, we also tried de…ning an area as covered if it received the signal between January and March of the current year. Results were unchanged.
areas. developed parts of Brazil …rst, which is potentially a concern for our identi…cation strategy.
However, we show below that after controlling for our time-varying controls and for AMC …xed e¤ects there seems to be no evidence of selection on unobservables correlated with fertility trends.
To motivate our analysis and help us interpret the results, we have collected a large amount of data on the content of individual novelas broadcast by Rede Globo since the start of its operations. Rede Globo traditionally airs three sets of novelas: (i) at 6 pm, which are typically historical stories and have the lowest audience; (ii) at 7 pm, which are mostly contemporary comedies with elements of conspiracy; and (iii) at 8 pm, which are heavily focussed on social issues and have by far the highest audience.
For all the 7 pm and 8 pm novelas from 1965 to 1999 we coded the age of …rst female character, number of children of …rst female character, marital status of …rst female character, and whether the …rst female character is unfaithful to her partner. 11 The distribution of the variables we coded is shown in table 1.
Over the full sample of 7 and 8 pm novelas aired between 1965 and 1999, in 62:2 percent of the novelas the main female character does not have any children, in 20:7 percent she has one child, 9 percent two children, 4:5 percent three children, and in the remaining cases has four or more children. It is interesting to also consider a restricted sample of novelas where the main female character is below 50 years of age (which anyway comprises 97 out of 115 novelas), as these may be the characters with whom women in childbearing age most 10 We were not able to receive the index directly from the Instituto Target, but we constructed it from raw data using the methodology described by Target in its supporting documentation. 11 The coding of these variables was done on the basis of detailed plots contained in the Dicionario da TV Globo (Globo, 2003) as well as internet sources. We had two independent research assistants code the same novelas to ensure maximal accuracy. The list of novelas in our sample is available upon request. in the …ction marriage rates are markedly lower and divorce rates markedly higher than in Brazilian contemporaneous society. 12 These observations make us con…dent that the role models portrayed in the programs of the television channels we shall analyze were clearly consistent with a radical re-orientation of society's attitudes towards women's roles in the family, including fertility.
Econometric results
In this section we take advantage of variation in the timing of Globo entry into di¤erent areas to formally test the hypothesis that exposure to the programs of this television network was associated with a reduction in fertility rates. We start by presenting the main results and then discuss identi…cation. 12 In related work we analyze at the aggregate level the relationship between Globo presence and divorce rates (Chong and La Ferrara, 2009). In columns 4 to 9 we repeat the same sequence of estimations but we also include a number of time varying controls. Controls common to all regressions are: the age of the woman and its squared, the stock of children the woman already has (excluding the newborn) and the square of this variable, marital status of the woman, a dummy for catholic religion, a dummy for rural residence, an index of wealth built from information on durable goods ownership and quality of the house, the number of doctors and nurses per 1000 people in the AMC, and the Index of Potential Consumption of the AMC. 13 Then to control for the role of education we either include the years of education of the household head (columns 4 to 6) or those of 13 Age and the stock of children vary across women and are time-varying for each woman; marital status, education, wealth, religion and rural status vary across women but are time invariant. Our results are unchanged if we include a dummy for whether the woman gave birth in the previous year.
Main results
the woman (i.e., the respondent, in columns 7 to 9). We do not include TV ownership as this is likely an endogenous variable, but we show this control in a sensitivity table below.
After we include these time-varying controls the coe¢ cient on the Globo variable remains of a similar order of magnitude as in column 3. We also explored the robustness of our results to including interaction terms between each year and each state (Unidade Federação). The pattern of the results remained the same, though the size of the coe¢ cient on Globo coverage
was reduced by about one third.
14 Columns 6 and 9 contain our benchmark speci…cations, i.e. those with time varying controls plus AMC and year …xed e¤ects. In both speci…cations the coe¢ cient of Globo coverage is negative and signi…cant at the 1 percent level. Ceteris paribus, a woman living in an area that receives Globo is :5 percentage points less likely to give birth in any given year (recall that the mean of the dependent variable is :094). The magnitudes of the various coe¢ cients indicate that, ceteris paribus, being exposed to Globo programs leads to the same decrease in the probability of giving birth as an increase of 1:6 years in the woman's education. This is quite relevant, given that the average education of women in this sample is 5:7 years. Alternatively, the e¤ect of exposure to Globo is one tenth of that of being married (with the opposite sign).
What fraction of the overall fertility decline during this period can be explained by exposure to Rede Globo? We can give an approximate answer based on the estimates in table 2. In 1980 the average probability of giving birth for a woman aged 15-49 was :111. In 1991 this probability had declined to :079; a decline of 3:2 percentage points. Over the same period the fraction of women in the same age range exposed to Globo increased from :453
to :921 (recall the steep gradient in …gure 1). The coe¢ cient on Globo exposure in columns 6 and 9 of table 2 is :0047, which implies that ceteris paribus increased exposure to Globo could account for about 7 percent of the reduction in the probability of giving birth over this period. This is a sizeable e¤ect. For the sake of comparison average years of education over this period for women aged 15 to 49 increased by 1:15: Although this change may itself be endogenous to fertility patterns, based on the coe¢ cient of the education variable in column 9 of table 2 we would say that increased education would account for 11:3 percent of the reduction in the probability of giving birth. 15 14 Results available from the authors. 15 This is smaller than the contribution of women's years of schooling estimated by Lam and Duryea (1993) ,
We next analyze the possibility that the e¤ects of exposure to Globo may be heterogeneous along the dimensions of education and wealth. In table 3 we introduce an interaction term between Globo coverage and (i) the years of education of the household head (column 1);
(ii) the years of education of the woman (column 2); and (iii) the wealth index of the household (column 3). In all cases we …nd that the negative e¤ect of Globo exposure on fertility is strongest for women living in poorer households and households with lower levels of education, and is attenuated for richer and more educated households. Based on the estimates reported in the table, ceteris paribus exposure to Globo for a woman with one or two years of education reduces the probability of giving birth by 1:1 percentage point; for women with four years of education the reduction is smaller, namely :6 of a percentage point, and the e¤ects of Globo becomes zero once a woman has eight or more years of education.
Similarly, for women with a durable wealth index equal to the 20th percentile the e¤ect of
Globo is a reduction in the probability of giving birth of :7 percentage points; for women whose wealth is equal to the 80th percentile the reduction is only :2 percentage points.
The above …ndings are important from a policy perspective because it is exactly for the poorer and less educated individuals that we should expect a medium like television to have the most potential in terms of communication. Rich and educated households may already be exposed to di¤erent life-styles and role models through written media or social interactions.
In women aged 15-24, Globo coverage decreases the probability of giving birth by :2 percentage points, but the e¤ect is not statistically signi…cant (the mean of BIRT H for this group is :10). For the age group 25-34, which on average has a probability of giving birth in any given year of :135, Globo presence is associated with a reduction of :8 percentage points in the likelihood of giving birth. The e¤ect is also very strong for the next age group, i.e. women aged 35 to 44. The average probability of giving birth for this group is :057 and exposure to but the di¤erence can be explained in several ways. First, they look at an earlier period (fertility decline during the 1960s and 1970s) when education levels were much lower, and the relationship between education and fertility is nonlinear. Second, their regressions include a smaller set of time varying controls than ours.
Third, they focus on a di¤erent age group (women age 30 to 34) and use a di¤erent dependent variable (children born by age 30).
Globo leads to a reduction of :6 percentage points.
In columns 4 and 5 of table 4 we estimate the e¤ect of length of exposure to Globo, allowing for a di¤erential e¤ect of exposure at di¤erent ages. 16 We …nd that among women 
Identi…cation
The key identi…cation assumption underlying our approach is that Globo entry in a market, though not random, was uncorrelated with pre-existing di¤erences in fertility trends across areas, after controlling for time varying controls, time invariant area characteristics and a common trend. To assess the plausibility of this assumption we proceed in several ways.
First of all we exploit the exact timing of births to test whether the decline in fertility occurs in correspondence with the introduction of Rede Globo in an area, or precedes it. For this purpose, we estimate regression (1) substituting the Globo coverage variable G jt with a full set of dummies going from 9 years before the introduction of Globo to 9 years after. In particular, we estimate: A second way to investigate the nature of the possible selection in Globo entry is to test whether the date of entry of Globo in a given area is correlated with fertility rates at the beginning of the period, i.e. in the 1970 Census. We aggregate the data at the AMC level, which is the level at which entry decisions were likely made (as opposed to individual level), and we estimate the following regression:
where GloboY ear j is the year in which AMC j …rst received the Globo signal; B The results are displayed in table 5.
In column 1 of table 5 we regress the year of Globo entry only on the average probability of giving birth in 1970, without any other controls. Not surprisingly, given the pattern we had highlighted in …gure 2, the coe¢ cient on BIRT H j is positive and signi…cant, suggesting that places with higher fertility got the signal later. As soon as we introduce state …xed e¤ects (column 2), however, the correlation disappears. Furthermore, if we control for the initial levels of the other variables that we include in our regressions (columns 3 and 4), no signi…cant correlation between initial fertility and the year of entry is found, even when we do not include State …xed e¤ects.
Finally, we perform a series of falsi…cation tests. The …rst is based on the timing of Globo entry. We perform analogous regressions to the ones we performed in table 2 (our benchmark results), but instead of only looking at the e¤ects of Globo past entry on current behavior, we also look at the e¤ects of future entry. Our dependent variable is BIRT H ijt ; i.e. a dummy for whether woman i living in AMC j gave birth in year t: Our regressor of interest is Globo coverage in t+1, i.e. a dummy equal to one if AMC j is reached by the Globo signal in year t + 1: Because every area that receives the signal in t maintains its coverage status in t + 1; the coe¢ cient on this variable e¤ectively captures the e¤ect of future entry for areas that are not covered by the signal in t: Our hypothesis for this "placebo"experiment is that fertility in places that do not receive the Globo signal should not be a¤ected by the fact that the signal may become available in the future. The results are displayed in columns 1 and 2 of table 6. As can be seen in this table, both when we omit time-varying controls (column 1) and when we include them (column 2), the coe¢ cient on future presence of Globo is zero.
The second falsi…cation test exploits information about bordering AMCs. For each AMC j in our sample, if any of its neighboring AMCs has a coverage status di¤erent from j in a given year, we attribute that coverage status to j. This implies possibly attributing coverage to areas that do not have it, or lack of coverage to areas that have it, hence we do not expect the variable "Globo coverage in neighboring AMC" to be signi…cant, unless it captures shocks to the region that are correlated with fertility changes. Columns 3 and 4 of and 2004 (the …rst and last year of entry in our sample) di¤erent from the actual year in which Globo entered each AMC, and we construct a "false" Globo coverage variable based on this random year of entry. We then re-estimate our benchmark model, equation (1), using the false Globo coverage variable and store the estimates. We repeat the exercise 500 times.
The empirical cumulative distribution function and density of the estimated coe¢ cients on
Globo coverage are shown in …gure 5. The distribution of the estimated coe¢ cients on the placebo Globo variable is centered around zero, as expected, and our benchmark estimate from column 6 of table 2 (indicated by a vertical line in correspondence of the value :005)
clearly lies outside the range of coe¢ cients estimated in our simulation exercise.
Taken together, the results in …gures 4 and 5 and in tables 5 and 6 increase our con…dence that our …ndings are not spurious.
Robustness
Our results are robust to the inclusion of di¤erent controls and to using a di¤erent measure of fertility and di¤erent level of aggregation. In Panel A of table 7 we estimate our benchmark speci…cation of column 6 of table 2 including several regressors that are likely to be important determinants of fertility but are potentially endogenous. The …rst is a dummy for whether the household where the woman lives owns a television set. This variable is negatively correlated with fertility, and its inclusion does not substantially a¤ect the coe¢ cient of Globo coverage.
Similar results obtain when we control for whether there is electricity in the dwelling (column 2 of table 7), one of the variables that Potter, Schmertmann and Cavenaghi (2002) found to have signi…cant explanatory power in fertility regressions. While electricity is already included in our wealth index, its introduction as a standalone regressor does not alter our …ndings. Finally, when we control for the employment status of the woman (column 3) we …nd no e¤ect on the coe¢ cient of our Globo variable, despite the fact that female employment is associated with lower fertility.
In Panel B of table 7 The table reports OLS coe¢ cients and standard errors clustered by AMC. In column 1 we only include year …xed e¤ects, in columns 2 and 3 we add area …xed e¤ects at di¤erent levels of aggregation.
In columns 4 to 6 we include a number of controls to account for time-varying di¤erences across AMCs. These controls are the same we use in the individual level analysis, averaged at the AMC level.
In all speci…cations the coe¢ cient on the Globo variable is negative and signi…cant. The magnitude of the benchmark estimate (the …xed e¤ects panel regression in column 6) is :03; and suggests that the e¤ect of Globo exposure is about one fourth of the e¤ect of being married, and it is comparable to that of having one more doctor or nurse per 1000 people, which is also remarkable given that the mean of this variable is :2. Note that the size of the coe¢ cient on Globo coverage cannot be compared to our benchmark estimates in 17 However, overall we get a qualitatively similar pattern of results with the two dependent variables.
6 Interpretation: TV or novelas?
Our results so far indicate a robust and negative e¤ect of Globo presence on fertility choices in Brazil. In this section we try to understand to what extent this is a general e¤ect of television viewing or whether it can be linked to the particular type of programs broadcast by Rede Globo.
A …rst step is to show that indeed people watched novelas and that some of the decisions people made were a¤ected by the content of novelas. We focus on naming patterns among children and test whether, ceteris paribus, it is more common for parents living in areas that are reached by Globo to name their children after popular characters in novelas. Naming ways. In particular, they …nd evidence that names that …rst appear among the top 20 choices of highly educated parents are later adopted by low education parents, suggesting a di¤usion process in which parents adapt to the choices of higher socio-economic status families.
We investigate whether a similar adaptation process could be in place vis-a-vis the life of individuals portrayed in Globo novelas. To this purpose, we use administrative data on the 17 Note that these …gures are not necessarily in contrast with the sharp decline in the total fertility rate (TFR) discussed in the Introduction. Unlike the TFR which is a hypothetical number of children born to a woman exposed to the age-speci…c fertility rates of women 15-49 of that year, the LIVEBIRTHS measure is truncated. In the LIVEBIRTHS measure many of the women would have gone on to have additional births especially in the earlier years, but their fertility is being measured at their current age before they have necessarily …nished. There is less of a decline observed over the same period in LIVEBIRTHS than in TFR because the TFR measure more naturally re ‡ects the important role of stopping behavior in the fertility decline. If the transmission had occurred mainly through delaying …rst births, then we would have seen a more similar decline between the two measures. aired in the year in which these children were born, typically 1994. 18 We do this for a 10 percent random sample of AMCs in the country, i.e. for 366 AMCs. 19 Our variable of interest is a dummy N AM ESM AT CH that equals 1 if at least one of the top twenty most prevalent names of children born in 1994 is one of the names of the main novela characters of that year. Since novela names tend to be very idiosyncratic in
Brazil and elsewhere in Latin America, we believe that evidence on possible name patterns strongly suggests a link between novela content and behavior. Table 8 that receive the Globo signal have a probability of displaying a "match"between children's 18 We coded the names of the three main male and female characters of Globo novelas aired in 1994 based on detailed plot descriptions provided by Globo itself. 19 While we would have liked to compare names for the full spectrum of AMCs in our sample, this was not possible due to data limitations. However, we tested for possible di¤erences in observables among the AMCs for which we had names and the remaining ones, and in no case we could reject the null of equality of means, suggesting that the randomization worked well.
and novela characters'names that is 18 to 24 percent higher, depending on the speci…cation.
To shed more light on the role of content, we turn to individual level Census data and explore the possibility that viewers may have been di¤erently a¤ected by novelas depending on their messages or on the extent to which they could identify with the main characters.
The results are displayed in table 9.
In the …rst column we repeat a regression analogous to that of column 6 of table 2 and we include interactions of the Globo coverage variable with a dummy identifying the years in which at least one novela in the previous season featured upward social mobility for its main female character, according to our coding of novela plots. We …nd that while there is a generalized negative e¤ect of Globo coverage on fertility, the e¤ect is stronger the years after particularly appealing messages, such as those of improving one's socioeconomic status. Notice that because there are several "reversals" over the years in the coverage of social mobility, it would be di¢ cult to explain this result as originating from (monotonic) trends leading to fertility decline.
In column 2 we investigate the role of "frame salience", i.e. whether Globo's impact was stronger when viewers could more easily identify with the characters, as determined by the proximity in age between a novela character and its viewers. For each woman in the sample and each year between 1978 and 1990, we create a dummy Age match equal to 1 if the age of the woman (respondent) is within four years of the age of the main female character of at least one novela aired that year. For example, if a novela character was 35 years old, we assign Age match = 1 to respondents aged 31 to 39, and 0 otherwise. 20 Notice that there is substantial variation across years in the age of the main female characters displayed, with some years portraying only "young"characters, some only "mature"ones, and some a mix.
The mean of Age match in our sample is :34:
We then interact this dummy with the Globo coverage variable, to test if exposure to Globo in a given year had a di¤erential impact on the likelihood of giving birth for women who were close in age to the main female character portrayed that year. As before, to take into account the duration of pregnancy, the Globo coverage variable and the age match dummy refer to the year before the one in which a potential birth is recorded.
The results in column 2 con…rm that on average exposure to Globo had a negative e¤ect on the likelihood of giving birth for all women (the coe¢ cient on Globo coverage is :004
and is signi…cant at the 1 percent level). However, this e¤ect was magni…ed for women who were in the same age range as the main novela characters displayed the year before. In fact, the coe¢ cient on the interaction between Globo coverage and Age match is :003 and is signi…cant at the 1 percent level. Again, the fact that the age match variable interacts in a non-monotonic way with a woman's age depending on the year of broadcasting increases our con…dence that the e¤ect is not the result of pre-existing trends.
One way to interpret the above …ndings is that Globo programming had a strong impact on fertility choices because it portrayed a reality with which Brazilian viewers could more easily identify. The role of "frame salience" has been underlined in the communications literature on Brazilian novelas (e.g., Vink, 1988) , which has stressed how viewers tend to be more a¤ected by the content of a novela when they can more easily relate to its main character(s) and to the environment.
Conclusions
This paper has explored the e¤ects of television, and in particular of programs such as soap operas, on women's fertility. Our analysis draws on the experience of Brazil, a country where soap opera watching is ubiquitous and cuts across social classes. We exploit di¤erences in the timing of entry into di¤erent markets of Rede Globo, which until the early 1990s had an e¤ective monopoly on novelas production in Brazil, to estimate the impact of Globo availability on fertility choices. We …nd that, after controlling for time varying controls and for time-invariant area characteristics, the presence of the Globo signal leads to signi…cantly lower fertility. This e¤ect is stronger for women of low socioeconomic status, as measured by education or durable goods ownership. The e¤ect is also stronger for women who are in the middle and late phases of their child-bearing life, suggesting that television contributed more to stopping behavior than to delayed …rst births, consistently with demographic patterns documented for Brazil. Our empirical analysis on children naming patterns and on novela content suggests that these results may be interpreted not only in terms of exposure to television, but also of exposure to the particular reality portrayed in Brazilian novelas.
Our …ndings have important policy implications for today's developing countries. In societies where literacy is relatively low and newspaper circulation limited, television plays a crucial role in circulating ideas. Our work suggests that programs targeted to the culture of the local population have the potential of reaching an overwhelming amount of people at very low costs, and could thus be used by policymakers to convey important social and economic messages (e.g. about HIV/AIDS prevention, children's education, the rights of minorities, etc.). Recent work by social psychologists (e.g., Paluck, 2009 ) stresses the role of the media, and of radio soap operas in particular, as a tool for con ‡ict prevention. Our paper suggests that this type of programmes may be usefully employed for a broader set of development policies. Standard errors in parentheses corrected for clustering at the AMC level. * significant at 10%; ** significant at 5%; *** significant at 1%
AMC stands for Minimally Comparable Area and is a geographic aggregate slightly broader than a municipio.
(a) Controls are the same as in col. 6 of Table 2 .
Globo coverage*Educatio
Globo coverage*Educatio Globo coverage*Wealth * significant at 10%; ** significant at 5%; *** significant at 1%
Each observation is an AMC (Minimally Comparable Area, a geographic aggregate slightly broader than a municipio). Standard errors in parentheses are corrected for clustering at the AMC level. * significant at 10%; ** significant at 5%; *** significant at 1%
(a) Controls are the same as in col. 6 of (a) The variable NAMESMATCH is a dummy equal to 1 if any of the names of the three main characters of Globo novelas aired in 1994 appears among the top 20 names of children born that year.
(b) Standard errors in parenthesis are clustered by State. * significant at 10%, ** significant at 5%; *** significant at 1% (c) AMC level controls include: education of the head, wealth, married, catholic, doctors&nurses, log of population.
(d) In column 6 three State dummies (8 observations) predict failure perfectly and are dropped from the regression. 
Years since coverage
Estimated coefficients and 95% confidence interval from a regression of the probability of giving birth on a set of dummies from t-9 to t+9, where t=0 is the year of Globo entry.
Figure 4: Timing of fertility decline around year of Globo entry
Cumulative distribution function (top panel) and density (bottom function) of the estimated coefficients from 500 simulations using false date of Globo entry. 
